The most important phase of crown growth in the primary dentition is completed during the foetal period. Lower central incisors often show the cervical edge of the enamel and the beginning of root growth at term. Disturbances of foetal dental growth are rarely apparent; most of the hypoplasias seen on the teeth arise during the neonatal period (Massler and Schour, 1946) . The commonest disturbance was associated by Rushton (1933) with the neonatal growth arrest.
Some defects shown by microscopy date from the prenatal period between the fourth and sixth months, as Sheldon, Bibby and Bales (1945) noted in association with vitamin D deficiency. Prenatal defects were noted by Kreshover, Clough and Bear (1958) in seven of 35 infants failing to survive birth or the neonatal period. Via and Churchill (1957) record a similar incidence of surface hypoplasias among 50 children with cerebral disorders whose births had been marked by poor respiration or prematurity. Hypoplasia was seen in seven of 16 children born to mothers with antepartum haemorrhage. Martin, Thompson and Castaldi (1960) believed that enamel defects in 13 of 15 premature children with cerebral palsy were of prenatal origin.
Previous quantitative studies have been concerned with duration or severe interference with growth as seen by microscopy or superficial examination. Delay in growth itself has been seen indirectly in a study by Falkner (1957) of a group of infants aged 6 to 12 months admitted to hospital. Inspection of the data suggests a three-week retardation in the timing of deciduous tooth eruption, compared with a group of infants not admitted. The total effect of factors acting prenatally or postnatally has thus not been evaluated so far.
Rates of growth of teeth provide the required evidence. These may be followed by measuring the rate of increase in tissue thickness, external dimensions, weights, or volumes. The overall growth status of the tooth is probably best expressed in terms of the weights of dry mineralized tissue. As such it has been found effective for the forensic assessment of foetal age (Stack, 1960) .
Establishment of the relation between dentition weight and foetal age depended upon a survey of foetuses considered to be of normal growth and failing to survive only because of injury or asphyxia. Dental growth in foetuses not in these categories will be discussed in relation to pathology. The present study thus provides a more direct means of demonstrating the relation between delay in dental growth and pathological factors acting upon foetal growth. It is based upon dissections of developing deciduous dentitions following autopsy in 100 cases where duration of gestation was recorded together with pathological factors and other data.
Method
The range of apparently normal dental growth was first examined by tabulating tooth weight data on 40 dentitions from foetuses failing to survive birth because of asphyxia or injury and delivered after 38-42 weeks' gestation. The group mean was consistent with a regression line based upon dentitions representative of the 24th to the 38th weeks of gestation. Normal growth was therefore presumed in this smaller group characterized by pathology reports of immaturity and atelectasis (Stack, 1960) . Regression became linear ( Fig. 1) by transformation of the data-square roots of weights of central and lateral incisors and of first molars (sums of tooth pair weights, upper and lower jaws) were compared with foetal ages. Average error in estimating age by this means was less than one week when testing each case against the regression line for the group.
Data on 60 dentitions not conforming to the above criteria were compared with the 'normal' group. They were classified into five groups according to the pathological features noted at autopsy. One comprised miscellaneous or multiple factors (10 cases), two groups represented central nervous system defects (10 cases), and two larger groups were separated in order to determine whether maternal factors of pre-eclamptic toxaemia Age (days) = 6(Wi + 25). Data on the 'normal' group were divided in Table 1 according to sex, because of the preponderance of male foetuses (25 : 15) and, in the case of males, also according to duration of gestation. The lower mean deviation in the female group was not significant-an opposite trend was seen when comparing males with females in the groups showing retarded dental growth. Table 2 indicates no significant retardation in the group characterized by cardiac abnormalities. Table 3 , however, suggests that abnormalities of the central nervous system led to age being underestimated by nearly a week, a significant difference (p = 0 02) as were those for the other group means. Tables 4 and 5 present data associated with evidence of placental inadequacy, underestimates of age tending to be more pronounced in cases of maternal ante-partum haemorrhage than in pre-eclampsia (not significant). Table 6 shows more pronounced delay in dental growth, amounting to a mean of two weeks, among cases where there were miscellaneous or multiple abnormalities. Table 7 summarizes the distribution of differences between ages as estimated and recorded, both in the control group and in Groups 4, 5 and 6-all the differences were negative in the abnormal cases. Overall deficiency in body weight was equivalent to about three weeks' growth, but the standard deviation was also about three weeks.
Discussion
Differences between recorded and estimated ages are within the limits found for the 'normal' group in nearly half the 60 cases in the abnormal groups, and a similar proportion was noted in each of the four sub-groups showing overall retarded growth of the dentition. It is thus not possible to predict that retarded growth will be observed in cases where the pathology indicates this likelihood. Better correlation would probably have been observed had the duration and severity of maternal preeclampsia and/or haemorrhage been known. The miscellaneous sub-group probably included cases where the pathology was without effect on dental growth.* The apparently non-specific growth response of the dentition to pathological events affecting the foetus is in line with what has been observed in studying actual disorders of tooth growth evidenced by enamel hypoplasia. These are sometimes evident in normal children born to mothers whose pregnancies were apparently uneventful. Nevertheless, a definite correlation has been noted between the timing of abnormal events and of hypoplasia by Via and Churchill (1959 
